The droplet dynamics plays an important role in industrial applications such as a raindrop splashing on the ground, the impact of a fuel droplet on the walls of a combustion chamber, pesticide sprays, ink-jet printing, even more a comet impacts a planet, etc. The collision dynamics can be divided into two categories, including the droplet collision and the droplet collision on a liquid or solid surface. In the collision process, it is found that qualitatively different behaviors and phenomena can occur under different condition: the drop coalescence with the liquid surface, splashing by creating a crown, a so-called Worthington jet or a vortex, droplet rebound, etc.
dissipation, accounting for some conversion of mechanical energy to heat. To continue, the droplet surface increases and surface energy increases as well. The surface energy can be regarded as a potential energy and conservation of kinetic energy to surface energy can be regarded as a conservative process. The increase of surface energy during the early part of a collision will result in recoiling and rebounding later through the conversion of surface energy back to kinetic energy.
The momentum balance occurs through a force imposed on the droplet by the wall in a collision as the droplet loses velocity.
Atomic scale
Due to the development of atomic-scale technology, nowadays it is unable to utilize the macro-vision of continuum model to explain the atomic-scale phenomenon. In order to understand the atomic-scale physical mechanism, molecular dynamics (MD) simulation is the most widespread and useful method to solve the atomic scale problem. To discuss the behaviors of droplet impacting on a liquid film, the MD method can be applied to all phases of gas, liquid and solid and to interfaces of these three phases. 2
Background

Droplet-solid collision
Recently, the droplet collision near solid surface can sort some states; one of them is the droplet impacting on solid surface directly, droplet impacting on the fixed hemispherical surface or droplet impacting onto the solid wall with thin film.
The focus of this study is to investigate the phenomena of a droplet impinging onto the solid wall with thin film. (Fig.1.1 ).
1.2.1.1Droplet stick
The droplet stick occurs when the kinetic energy of collision is a "perfect" value for stable or the droplet material is very different and non-mixed with the material of film. It is a very typical behavior of droplet-film collision dynamic.
Droplet bounce
Droplet bounce of droplet-film collision is the some in the droplet pair collision, which is occurred by the kinetic energy of collision, is insufficient to expel the intervening layer of gas.
Droplet spread (absorption)
Droplet spread of droplet-film collision as the droplet coalescence of droplet-droplet collision. The droplet spread a post-collision droplet is formed whose mass is equal to the sum of the mass of the pre-collision droplets, follows droplet 3 contact. The film will absorbed the colliding droplet when the air film thickness is a critical value
Droplet splash
Droplet splash is like the fragmentation in droplet pair collision, but the mass of film is usually huge than the droplet since a part of droplet mass will be absorbed by film, the others will be splashed into the air and break-up into numerous small droplets. The behavior usually follows with the "jet" or the "crown" phenomenon of liquid film.
Governing parameters
A droplet impinging normally onto the film creates a lamella and a crown whose dimensions vary in time. The main parameters of the impinging process is governed by non-dimensional parameters including the droplet Weber number( We ), the Ohnesorge number( ), Reynolds number(Re), the non-dimensional wall film thickness , and the impact velocity of the single droplet are introduced.
Weber number (We )
The Weber number is the ratio of the inertial force to the surface force and is defined as:
Where ρ is the droplet density, The non-dimensional film thickness is dimensionless film thickness normalized by drop diameter:
Where is the film thickness, is the droplet diameter, h D
Literature review
The characteristics of the droplet/surface interactions depend upon the properties of the droplet, the impacted surface, impact velocity, impact angle, 
Objectives
In the past, it is rare to utilize molecular dynamics method to discuss the behavior of the liquid droplet impacting on the liquid film laid on the solid surface.
In this work, we use molecular dynamics simulations to study the dynamics spreading behavior of a argon droplet on a liquid argon film laid on a solid surface at atomic length scales. We use neighbor-list combine with link-cell methods to calculate force, and choose Lennard-Jones (L.J.) potential to deal with interactions between argon droplet and argon substrate. And, we apply the completed parallel MD code to investigate the phenomena of the droplet spreading.
7
